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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1, 2, 8 5 10, 11, 16, are rejected under 35 U.S.C. 102(b) as being anticipated 
by Bethel (3,841,824). Bethel teaches a method for combusting a gaseous fuel with a 
gaseous oxidant, prior to passing the hot combustion products to a gas turbine 
comprising: (A) feeding combustible gaseous fuel (col. 7, line 42+) to an enclosed 
combustor through at least one fuel feed tube and providing at least one combustion 
flame (see Figs. 6, 7) within the enclosed combustor at the end of the fuel feed tube, the 
flame having a top flame tip and a bottom root end at the end of the feed tube; (B) 
feeding gaseous oxidant to contact gaseous fuel near the combustion flame; (C) providing 
an electric field (col. 5, lines 7+) in the region of the combustion flame; (D) adjusting the 
velocity of the gaseous oxidant to provide inherently turbulent flow and turbulent mixing 
with the gaseous fuel near the root end of the flame (note that at the least, gas turbine 
combustors inherently have a turbulence flow and turbulent mixing, note that swirlers for 
the air will inherently produce turbulence as well see e.g. col. 3, lines 13+), to provide 
combustion and ionization of the gases at least at their contact interface; (E) adjusting the 
electric field to provide a corona discharge 36 to enhance ionization and turbulent mixing 
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of the gases which in turn improves combustion; and (F) passing the hot combusted 
mixed gases to a gas turbine (see Fig. 1 and col. 6, lines 46; wherein the electric field also 
inherently influences turbulent mixing of the oxidant and fuel, improving combustion; 
wherein the end of the fuel feed tube acts as a burner for the combustion flame; wherein 
the electric field inherently produces ionization concentrated at the boundary between the 
fuel and the oxidant. The following extrinsic evidence in the Faulkner 5,303,554 patent 
(see col. 5, lines 1+) and the Shekleton 5,040,371 patent (see col. 1, lines 15+) are 
provided to show that flows in gas turbine engine combustors will inherently be 
turbulent. 

3. Claims 1, 2 are rejected under 35 U.S.C. 102(b) as being anticipated by the 
Calcote et al paper of the IDS. Calcote et al teach a method for combusting gaseous fuel 
with a gaseous oxidant in a combustor comprising: providing gaseous oxidant and a 
combustible gaseous fuel; mixing the gaseous oxidant and gaseous fuel, where the 
gaseous oxidant has a velocity relative to the fuel which is sufficient to cause turbulent 
mixing with the fuel (see page 29, left col.) and combusting the gaseous oxidant and fuel 
in the region of a combustion flame and an electric field, where the electric field (see Fig. 
1) produces an electrical stress resulting in local breakdown of the mixture of gaseous 
oxidant and fuel, and a corona discharge (explicitly taught on page 26, left col., 3 rd full 
paragraph) that in turn generates intimate turbulent mixing of the gaseous oxidant and 
fuel; the oxidant and fuel are mixed near the combustion flame. Calcote et al specifically 
teach that the work done in the paper undertakes a quantitative understanding of the 
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mechanism involved (page 26, left col., 4 th full paragraph) referring to the previous 
corona discharge of the preceding paragraph. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1, 2, 4, 5, 8-20 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bethel (3,841,824) in view of any of Faulkner (5,303,554), Shekleton (5,040,371) and the 
Calcote et al paper and optionally in view of Poujade (3,035,412). Bethel teaches various 
aspects of the claimed invention and inherently teach the turbulence of the flow to the 
flame and in the flame. However, in order to obviate any doubt, the Faulkner 5,303,554 
patent (see col. 5, lines 1+) and the Shekleton 5,040,371 patent (see col. 1, lines 15+) are 
provided to show that flows in gas turbine engine combustors will be turbulent. The 
Calcote et al paper show that the flame turbulence, is well known in the art see page 29. 

It would have been obvious to one of ordinary skill in the art to make the flame turbulent 
in order to facilitate enhanced combustion rates and/or flame stability. As for the various 
ranges claimed, these are old and well known in the gas turbine combustor art and would 
have been obvious to use as an obvious matter of finding the workable ranges in the art. 
As for the gas turbine having an electric generator, these are entirely old and well known 
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in the art as evidenced by Poujade 4 (col 4, lines 18-36) for generating electricity, 
including for the electrodes. It would have been obvious to one of ordinary skill in the art 
to employ an electric generator, as taught by Poujade, in order to generate electricity, 
including for the electrodes. 

6. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Bethel 
(3,841,824) in view of any of Faulkner (5,303,554), Shekleton (5,040,371) and the 
Calcote et al paper and optionally in view of Poujade (3,035,412), as applied above, and 
further in view of Wright (3,416,870). Bethel teaches various aspects of the claimed 
invention but does not teach the specific use of premixed fuel and oxidant. Note that 
premixed fuel and oxidizer is well known in gas turbine engine combustors as established 
by Faulkner (col. 4, lines 43+). Alternatively, Wright teaches using premixing (col. 2, 
lines 46+) fuel with oxidant in the context of an electric field applied to the flame. It 
would have been obvious to one of ordinary skill in the art to employ a premixed fuel and 
oxidizer, as being a well known type of flame contemplated for gas turbine engines 
and/or in context of electric fields imposed on flames. 

7. Claims 1, 2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Calcote et al paper of the IDS. Calcote et al teach a method for combusting gaseous fuel 
with a gaseous oxidant in a combustor comprising: providing gaseous oxidant and a 
combustible gaseous fuel; mixing the gaseous oxidant and gaseous fuel, where the 
gaseous oxidant has a velocity relative to the fuel which is sufficient to cause turbulent 
mixing with the fuel (see page 29, left col.) and combusting the gaseous oxidant and fuel 
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in the region of a combustion flame and an electric field, where the electric field (see Fig. 
1) produces an electrical stress resulting in local breakdown of the mixture of gaseous 
oxidant and fuel, and a corona discharge (explicitly taught on page 26, left col., 3 rd full 
paragraph) that in turn generates intimate turbulent mixing of the gaseous oxidant and 
fuel; the oxidant and fuel are mixed near the combustion flame. Calcote et al specifically 
teach that the work done in the paper undertakes a quantitative understanding of the 
mechanism involved (page 26, left col., 4 th full paragraph) referring to the previous 
corona discharge of the preceding paragraph. Hence, it would have been obvious to one 
of ordinary skill in the art to produce a corona discharge with the flame of Calcote et al, 
as the work of Calcote et al is a natural progression of the earlier work done in the field 
with corona discharges. 

8. Claims 17-20 rejected under 35 U.S.C. 103(a) as being unpatentable over Beyler 
et al (4,023,351) in view of Poujade (3,035,412). Beyler et al teach a jet engine 
combustor ignition system comprising a combustor; where the combustor combusts 
gaseous oxidant and gaseous fuel and feeds the hot gaseous combustion products to the 
gas turbine; where the combustor comprises: (A) a combustion flame within the 
combustor; (B) at least one entry for gaseous oxidant feed and gaseous fuel feed; and [(C) 
an electric field which is generated at or through the combustion flame, where the electric 
field is effective to cause ionization resulting in a corona discharge, which increases 
turbulent flow mixing of the gaseous fuel and gaseous oxidant before they undergo a 
combustion reaction; wherein the electric field also improves combustion in the 
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combustor - this step is given little patentable weight as there is no structure claimed to 
create an electric field, and the electric field 36a is created]; wherein the oxidant from 48 
and fuel 17a are mixed near the combustion flame; wherein the oxidant from 2a and fuel 
are first premixed and then passed to the combustion flame. Beyler et al do not 
specifically teach the jet engine is a gas turbine engine with an air compressor, and an 
electric generator. Poujade teaches a gas turbine with an air compressor, and an electric 
generator 4 (col. 4, lines 18-36) for generating electricity, including for the electrodes. It 
would have been obvious to one of ordinary skill in the art to make the jet engine as gas 
turbine engine with compressor and an electric generator, as taught by Poujade, as a well 
known type of aircraft engine used in the art and in order to generate electricity, including 
for the electrodes. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Ted Kim whose telephone number is 571-272-4829. The 
Examiner can be reached on regular business hours before 5:00 pm, Monday to Thursday 
and every other Friday. 

The fax number for the organization where this application is assigned is 

571-273-8300. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Thorpe, can be reached at 571-272-4444. Alternate inquiries to 
Technology Center 3700 can be made via 571-272-3700. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
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information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). General inquiries can also be directed to the 
Patents Assistance Center whose telephone number is 800-786-9199. Furthermore, a 
variety of online resources are available at http://ww\v.uspto.gov/main/patents.htm 
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